Evaluation of the toxicity of subarachnoid clonidine, guanfacine, and a substance P-antagonist on rat spinal cord and nerve roots: light and electron microscopic observations after chronic intrathecal administration.
Clonidine has been reported to produce analgesia in man after epidural and intrathecal administration. In the present investigation the alpha 2-adrenoceptor agonists clonidine and guanfacine were tested to evaluate their potential spinal neurotoxic effects. Rats were injected daily for 14 consecutive days via catheters implanted in the intrathecal space. Clonidine was administered at a dose of 1.63 micrograms or 16.3 micrograms, and guanfacine at 16.3 or 75 micrograms. After perfusion with a buffered 3% glutaraldehyde solution, the spinal cords and nerve roots were taken for neuropathological analysis using light and electron microscopy. Compared to animals injected with 0.9% saline, clonidine and guanfacine gave rise to no detectable neurotoxic changes in the doses employed. An additional group of rats had intrathecal injections of a substance P-antagonist (D-Arg1, D-Trp7,9, Leu11)-substance P (spantide) with known neurotoxic effect as a test of the histotechnical methods used. Degenerative lesions, with a preference for the ventral horns, were consistently present in the grey matter of the cord in these animals. We conclude that the absence of detectable changes in rats given clonidine and guanfacine is probably a real expression of the low degree of toxicity for these compounds on rat spinal cord and nerve roots and not an artifact of the sensitivity of the histotechniques applied. The doses of clonidine administered were considerably greater than those reported to produce clinical greater than those reported to produce clinical analgesia.